Inhibition of 3'-methyl-4-dimethylaminoazobenzene-induced hepatocarcinogenesis in rat by dietary beta-carotene: changes in hepatic anti-oxidant defense enzyme levels.
The dietary administration of beta-carotene (BC) daily has been found to be highly effective in reducing hepatocarcinogenesis in male Sprague-Dawley rats fed 3'-methyl-4-dimethylaminoazobenzene (3'-Met-DAB). The anti-cancer efficacy of BC was evaluated by estimating some possible pre-neoplastic and neoplastic hepatic anti-oxidant markers such as glutathione (GSH) and related enzymes, namely glutathione S-transferases (GSHT, with varying substrate specificities), gamma-glutamyl transpeptidase (GGT), glutathione peroxidase (GPX) and reductase. BC proved to be an effective anti-neoplastic substance in long-term treatment. Furthermore, BC limited the exponential increase of GSH, GGT, GSH-T and GPX both in the hyperplastic nodules (HNs) and surrounding liver (NNSP) areas compared with carcinogen control (3'-Met-DAB) rats during long-term treatment. Early marginal changes in GSH, GGT and GSHT (with 1-chloro-2,4-dinitrobenzene as a substrate) activities in BC-treated groups for 10 days compared with carcinogen (3'-Met-DAB once) control rats entail the participation of BC in the initial stages of hepatocarcinogenesis. A decrease in the number of hyperplastic nodules and the total liver parenchyma they occupy was observed in BC-treated groups. HNs and NNSP liver areas are directly correlated with hepatic BC and vitamin A content and with rates and patterns of hepatic anti-oxidant defense enzymes. Our results confirm that BC is protective in limiting the action of 3'-Met-DAB during the initiation phase of hepatocarcinogenesis.